
18 of 100 DOCUMENTS

Copyright (c) 2006 Chapman Law Review
Chapman Law Review

Spring, 2006

9 Chap. L. Rev. 191

LENGTH: 19336 words

URBAN RUNOFF, WATER QUALITY, AND THE ISSUE OF LEGAL, AUTHORITY SYMPOSIUM: ARTICLE:
Stormy Regulation: The Problems that Result when Stormwater (and Other) Regulatory Programs Neglect to Account
for Limitations in Scientific and Technical Information

NAME: Wendy E. Wagner*

BIO: * Joe A. Worsham Centennial Professor, University of Texas School of Law. Please direct comments to
WWagner@law.utexas.edu. Many thanks to Xavier Swamikannu for helpful comments on an earlier draft and to
participants at the Chapman symposium and the editors of the Chapman Law Review, particularly MacKenzie Batzer,
for valuable feedback and editorial assistance.

LEXISNEXIS SUMMARY:
... On paper, the regulation of stormwater discharges in the United States appears to be a massive and growing
enterprise. ... Natural causes of variation in the pollutant loads in stormwater runoff include the topography of a site,
the soil conditions, and of course, the nature of storm flows in intensity, frequency, and volume. ... Because stormwater
runoff is so variable over time and space, it is difficult to gauge a site's pollutant contributions through a single grab
sample. ... In contrast to the end-of-the-pipe monitor installed for sampling industrial effluent, there is simply no easy
or straightforward way to develop a self-monitoring system for sampling stormwater runoff. ... Typically, general
stormwater discharge permits do not require any quantitative monitoring of runoff to test the effectiveness of site
controls. ... Under the traditional NPDES permit system, the regulator overcomes the regulated party's superior access
to information by specifying the regulatory requirements with precision and requiring the source to install monitors that
take samples at regular intervals. ... These types of wishy-washy standards allow regulated parties to argue that they are
in compliance in the unlikely event that the one regulator in the state assigned to stormwater runoff actually conducts a
site investigation. ...

TEXT:
[*191]

On paper, the regulation of stormwater discharges in the United States appears to be a massive and growing
enterprise. The Environmental Protection Agency (EPA) website educating the public and regulated parties about its
extensive stormwater requirements provides dozens of reports, including detailed engineering assessments, best
practices options, fact sheets, and EPA guidance documents, some of which are so enormous that they are almost too
large to download. n1 Federal stormwater regulatory requirements involve two separate phases, multiple categories of
regulated parties - each of which enjoys individualized treatment - and menus of best management practices (BMPs) to
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fit virtually any type of land use that creates polluted stormwater. n2 The EPA is currently in the midst of promulgating
a revised "NPDES Stormwater Multi-Sector General Permit for Industrial Activities" (MSGP), n3 one of almost a dozen
separate stormwater permit programs. n4 The stormwater regulatory program is so substantial that private companies
have formed to help regulated parties navigate the requirements. n5 State and local programs only magnify the growing
complexity. The State of California, [*192] Riverside County, and other locales in California add still another layer of
implementing requirements on top of the EPA's unwieldy regulatory base. n6

The million dollar question, though, is whether all of these regulations and guidance documents succeed in actually
controlling this important source of water pollution. The federal Clean Water Act stormwater permit program regulates
only a subset of all sources of stormwater runoff - those that occur at identified facilities, municipalities, and large
construction sites. n7 But the contribution of pollutants from these larger stormwater sources appears to make up a
significant portion of polluted runoff in urban watersheds. n8 The effectiveness of the EPA's stormwater permit
program is thus an important piece in the larger puzzle of assessing the adequacy of current legal responses to the
problem of urban runoff.

This article argues that the potential for success of this large and growing stormwater discharge program - at least
as it is implemented at the federal level - is doubtful. The basis for this skepticism is not specific to the stormwater
program. Instead, the stormwater regulatory program is illustrative of a larger problem that has plagued most
environmental regulatory programs over the last thirty-five years: these programs are designed in ways that neglect to
account for dramatic limits in scientific and technical information. Limitations in information constrain the options
available to regulators to police the release of pollution or the manufacture of dangerous products. If regulations are
designed in blatant disregard of these information constraints - for example, the fact that regulated parties often enjoy
privately held, technical information regarding the risks posed by their products or activities - the programs are headed
for trouble.

Behind this critique of the stormwater regulatory program, then, is a more general argument about regulation -
namely that limitations in scientific and technical information cannot simply [*193] be accommodated after a
regulatory program has been established. We cannot decide, for example, that we want all waters fishable and
swimmable or the air safe for all persons and then figure out how science can get us there. Instead, competent regulatory
design requires an assessment of what science and other sources of technical information can and cannot offer - at the
front end of regulatory design. Limits in available information should inform both the ends and the means of how we
choose to regulate. Such a front-end assessment of the available technical and scientific information is likely to lead to
regulatory programs that look quite different from the programs currently in place, including the federal program
regulating stormwater discharges.

The argument that the stormwater regulatory program ignores important limits in available information unfolds in
three parts. Part I makes the larger argument that successful environmental regulation must consider the limits of
available scientific information and design regulatory requirements around those constraints rather than trying to
address these limitations at the back-end, after the program has been established. Examples from several regulatory
programs make it clear that this oversight is neither new nor isolated to the stormwater runoff program. Part II then
outlines the specific types of information constraints that plague stormwater regulation and identifies how the EPA's
design of the stormwater discharge regulatory program neglects these constraints and, at some level, seems to flaunt
them. While the failure of the stormwater program to adequately account for and design its regulatory program around
these information constraints may not devastate the program, these failures will likely reduce its effectiveness
considerably, particularly in areas where local or state governments are not enthusiastic about reinforcing the program
with more stringent requirements. Part III closes the article on a more hopeful note by suggesting some opportunities to
redesign the federal stormwater program to better take into account the information that is and is not available to
regulators. While these proposals are not a panacea for this very challenging field of regulation, they are likely to be
more successful than the current federal program.

I. Information Constraints in Environmental Regulation
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It is well-established that science is pivotal to most environmental regulation. It is also well-established that the supply
of this scientific and technical information is far less than is needed to produce effective or comprehensive regulations
of man-made [*194] harms. n9 Despite these well-settled truths in environmental regulation, there seems to be little
effort to apply them in the practice of regulatory design. Some of this neglect is forgivable - a fair number of our
programs have their origins in the early 1970's when regulators were still learning by trial and error. But some of the
worst offenses - a category that includes stormwater regulatory programs that began in earnest in the 1990's - are far
more recent and should have been designed in ways that benefited from past mistakes.

A. Information Constraints in Environmental Regulation - The Theory

The idea that information can be limited and that policy analysis and decision-making models must account for these
limitations is a relatively new innovation. Economists Joseph E. Stiglitz, George A. Akerlof, and A. Michael Spence
were awarded the Nobel Prize in 2001 for their groundbreaking research on asymmetrical information in markets. n10
As a result of their work, "much of what economists believed - what they thought to be true on the basis of research and
analysis over almost a century - turned out not to be robust to considerations of even slight imperfections [otherwise
known as asymmetries] of information." n11 Economists are now forced to change their assumptions based on the
discoveries that information asymmetries can affect institutional and individual behavior in important ways.

At a theoretical level, then, we now understand that limitations in information can impose significant and
sometimes insurmountable roadblocks to particular ways of doing things. This does not mean that existing regulatory
programs are doomed to fail. It does mean that successful regulatory design must first identify the limitations in
scientific and technical information that exist and then develop the regulatory program around these constraints.

In environmental regulation, there are at least three different types of significant limitations in information that
occur with regularity and must be accommodated in regulatory design. First, there is the familiar problem of "uncertain
information" that involves scientific and technical questions that are unlikely [*195] to have immediate or even
short-term answers. n12 Some of this uncertainty is due to limitations of scientific knowledge. Scientists do not
understand mechanisms of carcinogenicity, hormone interactions, or neurological effects sufficiently to explain or
predict how chemicals will interact in humans or animals. n13 Some of the uncertainty is also due to resource
constraints. Even with the limited scientific knowledge we do possess, we often lack resources to conduct basic tests or
conduct extensive monitoring to resolve uncertainties relevant to regulation. For example, comprehensive monitoring of
the environment would tell us something and perhaps a great deal about environmental quality, but it is exceedingly
expensive and we lack the resources to conduct most of it. n14

A second type of information constraint results from asymmetric or "imperfect information." n15 Some information
may be available, or nearly so, only it lies with certain parties who are disinclined to share it. n16 The problems of
asymmetrical information are substantial in regulating private actors, and as elaborated later, they are particularly
significant in stormwater regulation. Many regulated actors sit atop "mountains of detailed facts" about the nature of
their polluting activities and "amass specialized private expertise about the ways these activities" and land uses could
introduce pollutants into the environment. n17 Since their property is private, access to information about the pollutants
that might be present in stormwater runoff is generally not available to neighbors or regulators unless these groups are
granted permission to enter the site, and even then, pollutants may not be readily apparent in a visual inspection. n18
Even to the extent that these regulated parties do not have direct information [*196] about the nature of the stormwater
pollution problems at their site, they are generally in a far better position to obtain information about the effects of their
activities than others. n19 Regulated parties know approximately where or what to sample and what present or past
practices might deserve closer inspection, even though they may not have yet done the research. Actors thus also have
superior access to information because they have an "inside track" on where to obtain it and what to look for. n20

The third type of science constraint arises while scientific research or information is still emerging (called
"emergent information") and has not been fully vetted or accepted by the scientific community. n21 In the peculiar
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setting of regulatory controls, some of this emergent information about toxicity or environmental quality will not be
welcome by a large and influential sector of the affected interests - namely regulated parties. n22 Instead, it will be
hotly contested. n23 Given the evolving nature of scientific discoveries and the loose system of scientific governance
that presides over these discoveries, there is no quick and dirty way for regulators to judge the point at which this
developing science is reliable enough to form the basis for regulatory controls. n24 The fact that the information is
likely to be hotly contested extends the time during which scientific research can, in practice, actually inform regulatory
programs and constitutes another information constraint. n25 As a result, even when useful scientific information is
produced, the adversarial nature of the legal system may lead to extensive contests over the reliability of that
information for years before it is accepted as reliable for purposes of regulation.

In designing a regulatory program, in theory, one would first identify the types of information needed to establish
and meet regulatory goals. Next, one would assess the extent to which this needed information is handicapped by one or
more of these types of constraints. If the information is effectively unavailable because it is uncertain, asymmetric, or
contested, then it is critical [*197] to devise a regulatory strategy that finds a way around these constraints. For
example, a common problem in many pollution control programs is their failure to anticipate and work around
substantial asymmetries in information between the regulated and the regulators. n26 Regulatory parties often enjoy far
more information and access to information about their potential health or environmental harms than regulators. n27
Yet many regulatory programs ignore these prevalent information asymmetries and place the burden on regulators to
discover health and environmental risks. Our current regulatory programs governing the filling of wetlands, n28 fugitive
sources of toxic air pollution, n29 the discovery of contaminated land, n30 and the manufacture and sale of chemicals
n31 all fall prey to this particular blind spot. By failing to take the asymmetrical information of the regulated party into
account, they establish regulatory regimes that are barely enforceable and can lead to substantial noncompliance.
Similarly, a regulatory program that expects existing scientific research and data to magically reveal the point at which
a pesticide presents "unreasonable adverse effects," n32 when air pollutants are controlled sufficiently to "allow[] an
adequate margin of safety [to] [*198] protect the public health," n33 or when surface waters are sufficiently free from
pollutants to ensure protection of "the public health or welfare," n34 is setting itself up for failure. n35 Regulated parties
will not only contest the science that exists to answer these questions, but regulators will find tremendous uncertainties
that lack clear answers. For example, Dr. Ken Reckhow, the Department Chair at Duke University's Nicholas School for
the Environment, has found that water quality modeling - in the absence of extensive supporting water quality data - is
often so error-laden that it might not produce information that is useful at all. n36 Many regulatory programs, including
the Total Maximum Daily Load (TMDL) program of the Clean Water Act do not appreciate these severe information
constraints. n37 Instead, by insisting that regulatory requirements be based on scientific models that are often badly
data-deprived and laden with theoretical uncertainties, these programs encounter decades of contested science and
resultant regulatory paralysis. n38

B. Information Constraints in Environmental Regulation - The Practice

Although the bad examples - where regulatory programs fail to account for prevailing information constraints - far
outnumber the good examples, the Clean Water Act National Pollutant Discharge Elimination System (NPDES)
program governing industrial effluent conveniently provides a particularly good example of a regulatory program that
accounts for several critical information constraints in its regulatory design. n39 In devising the NPDES program of the
Clean Water Act, Congress reacted to the substantial uncertainties and imperfections in scientific information that
plagued its past efforts to regulate water pollution, and developed a program that circumvents these constraints. n40

[*199] As a scientific matter, when the Clean Water Act was passed in 1972 and to a large extent today, scientists
are able to tell us very little about how much pollution a water body could assimilate before encountering significant
ecological damage or presenting serious health risks. n41 Even when policymakers set a numeric concentration for a
particular pollutant - a level of acceptable dioxin in rivers and lakes in Virginia, for example - scientists cannot assure
us that the level of discharges that can be tolerated from various point sources, much less the nonpoint sources, in order
to keep the water quality at roughly that acceptable level. n42
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Yet despite these and many other unknowns, Congress refused to become paralyzed by the scientific and technical
constraints that plague water pollution regulation. n43 One thing that is clear scientifically - both in 1972 and today - is
that water pollution is significant, presenting both health threats and ecological damage. n44 Scientists have discovered
362 toxins in Great Lakes water, sediment, and biota; this discovery tells us that man-made impacts are impairing lake
ecosystems. n45 Alterations in the diversity and types of species inhabiting some streams indicate water quality
impairments. n46 Swimmers recreating near sewer outfalls experience higher levels of respiratory and other maladies
than swimmers recreating further downstream. n47 At an aggregate level, then, there is little question that serious
impairments to some waters result from pollutant loading and that reducing those loadings will make a positive
difference to human and ecological health.

In order to implement this general scientific knowledge without hanging up the regulatory program on the scores of
more specific water quality unknowns, Congress devised an ingenious system that simply required - in very specific and
enforceable ways - that at least those actors discharging wastes into water [*200] through a pipe "do their best" to
reduce pollution. n48 This requirement circumvented one of the major information constraints that plagues many other
regulatory systems - the problem of scientific uncertainties. In its regulatory design, Congress resisted the need to get
specific answers for the point at which waters were degraded or the types of regulatory controls that would be needed to
clean them up. n49 Instead, this "do our best" or technology-based pollution control approach simply requires the main
dischargers to limit their loadings to what regulators determine is technologically feasible. n50

Congress also directly confronted the problems of asymmetric information enjoyed by regulated parties in
designing the NPDES program. n51 Industrial dischargers have superior knowledge of what "doing their best"
encompasses and whether they are actually accomplishing that "best" on a daily basis. Rather than task poor regulators
with the job of checking on the representations of regulated parties that they are minimizing their pollution loads,
Congress also instructed the EPA to find out - on an industry-by-industry basis - what doing one's best actually was and
to put that result into a single numerical effluent standard that applied to all similar industries. n52 In this way, the
regulator would have the burden of devising categorical industry effluent limits, but once put in place, there would no
longer be the need for regulators to become familiar with the capabilities of individual dischargers in order to finalize
permit requirements. n53

An even more brilliant element of the NPDES program is the self-monitoring requirement. Because dischargers
have considerable asymmetrical information regarding whether they are in compliance with generic effluent limits,
Congress, with the help of the EPA, devised a scheme whereby all regulated parties [*201] would monitor their own
effluent at regular intervals. n54 While some asymmetries in information remain and their existence undercuts
compliance, n55 the private informational advantages of the discharger are generally overcome by this regulatory
scheme: dischargers have few choices but to monitor their effluent honestly and to disclose those effluent numbers to
regulators and the public at large. n56

In short, the NPDES program circumvents the largest problems of uncertain and imperfect information. Once the
effluent standards were promulgated, this left the EPA with a regulatory program that could be implemented relatively
smoothly - at least in comparison to science-dependent regulatory programs. Moreover, the likelihood of regulated
parties holding up the program by contesting emerging scientific information is also circumvented since scientific
information is generally not relevant to this technology-based standard-setting and permitting process. n57

But the NPDES program governing industrial effluent is hardly perfect. It was so skillful in circumventing the need
for scientific information that it neglected to develop mechanisms for collecting water quality data that might enable
more science-intensive regulation in the future. n58 The "do your best" standard, in fact, will not achieve even the most
primitive water quality objectives (sight and smell) in some settings where a water body cannot assimilate numerous
industrial discharges that enter the water at once. n59 Thus, the need for some second-tier, science-based form of
regulation was inevitable, but was not established in a coherent way. However, with this one important exception, the
NPDES program exemplifies smart regulatory design, at [*202] least with regard to its maneuverability around
significant information constraints. In fact, critics of the program have been far too quick to overlook the severity of
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information constraints and the program's effectiveness in overcoming them. n60

II. Federal Stormwater Discharge Regulations: The Neglect of the Information Constraints

Stormwater discharge regulation is set within this larger NPDES program that governs industrial effluent discharges
and ranks among the best at identifying and working around potentially fatal significant science constraints. n61 But the
extension of the NPDES program to the regulation of stormwater discharges neglects the underlying information
constraints that explain why the NPDES program developed in the way it did. As a result, stormwater regulation
ironically runs headlong into precisely the same types of information constraints that the NPDES program was designed
to avoid.

A. Background: The Science and Law of Stormwater Discharge Regulation

The regulation of stormwater runoff confronts the same scientific constraints that plague controlling pollutants in
industrial effluent, but encounters added uncertainties in quantifying the variable pollutant loads that occur in runoff. At
the same time, much like the traditional NPDES program, those in charge of the land or outfalls that carry the runoff
into the waters enjoy considerable private information or access to information about the types of problems that might
be occurring at their sites. n62

1. Additional Uncertainties in Characterizing Stormwater Runoff

As is the case for industrial discharges, there are large scientific uncertainties involved in attempting to trace specific
sources of stormwater runoff to individual environmental or health harms. While broad scientific connections can be
made (i.e., fecal coliform loadings do not make for good swimming conditions), it has been difficult to move beyond
these very general correlations between pollution and public health and environmental harms. n63 [*203] Scientists
have, however, attributed significant adverse water quality consequences to cumulative stormwater runoff. n64 Given
the role of precipitation in mobilizing many of the pollutants, stormwater loadings are obviously far more variable than
traditional industrial sources; this runoff includes some very toxic substances and large amounts of sediment that impair
water quality. n65 Scientists have also identified major sources of pollutants in stormwater runoff that include motor
vehicle exhaust, construction activities, industrial operations, and suburban lawn products like fertilizers and pesticides.
n66

But there are some added uncertainties that affect the regulation of stormwater runoff. First, measuring the
effectiveness of site controls designed to minimize pollutants in stormwater runoff is considerably less certain than
isolating the effluent pollution control gains made at an industrial operation as a result of installing the best pollution
control technology. n67 In the industrial effluent NPDES program, the EPA was able to identify an industry "average"
within a category - like an average iron manufacturer that makes iron using a blast furnace - and then quantify the
pollutants in the effluent of that average factory if it installs the best available pollution control technology. n68
Although there are inevitable error bars surrounding these average effluent limitations, the error bars remain sufficiently
small and most facilities are still able to comply with the promulgated effluent limits. By contrast, the error bars and
uncertainties surrounding the pollution control capabilities of various BMPs for any given industrial site, construction
site or municipal storm sewer are far larger and could vary substantially from one property to another. n69 Natural
causes of variation in the pollutant loads in stormwater runoff include the topography of a site, the soil conditions, and
of course, the nature of storm flows in intensity, frequency, and volume. n70 In addition, the manner in which the
facility stores and uses materials, the amount of impervious [*204] cover, and sometimes even what materials the
facility uses can vary and affect pollutant loads in runoff from one site to another. n71 Together these sources of
variability - particularly the natural features - make it much more difficult to identify or predict a meaningful "average"
pollutant load of stormwater runoff from a facility that adopts BMPs for the site. n72

Second, the impediments to measuring the actual amounts of pollutants present in runoff contribute still more
uncertainty to stormwater runoff controls. Because stormwater runoff is so variable over time and space, it is difficult to
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gauge a site's pollutant contributions through a single grab sample. n73 Indeed, monitors would need to take almost
continuous samples of the runoff whenever it rained because of fluctuations in pollutant loadings over the course of a
storm event. n74 Yet the costs of this type of monitoring could be substantial, and since the pollution is from runoff,
rather than industrial effluent, the regulated owners and facilities may be less prepared to absorb these additional costs
or pass them on to customers in the form of their products or services. n75 Monitoring runoff is thus less practicable
than monitoring effluent from an industrial facility and adds further uncertainties to the evaluation of how well BMPs
and other site controls are working.

The asymmetries in information regarding the types of pollutants in stormwater runoff appear roughly the same as
the asymmetries in information regarding industrial effluent. The owner or operator of a parcel of land has the best and
perhaps the only access to information on the extent to which the land has been disturbed, the types of sealant used on
the asphalt, the materials that have been disposed of on the land, and other activities that could affect the pollutants in
runoff. The owners, in other words, enjoy asymmetrical information or at least superior [*205] access to this
information that helps characterize the nature of the pollutant loading occurring through storm runoff. The owner also
best knows what it will take to minimize these releases, or at least can generally discover this information most cheaply.

Thus, in stormwater discharge control, existing asymmetries in information regarding the types of pollutants that
might be released into runoff are compounded by scientific uncertainties, making it nearly impossible for the EPA to a
reliable, external measure of the types of pollutants that are actually being released from the site through stormwater
runoff. The inability to easily measure pollution in runoff makes it difficult to know precisely what a landowner should
do differently or whether newly-installed pollution controls are working. These added uncertainties make it much more
difficult to oversee private owners' contributions to runoff pollution.

2. The Federal Stormwater NPDES Program

Despite the scientific differences between regulating industrial effluent discharged from a factory and the stormwater
discharge that collects from a street, an industrial lot, or a construction site, the Clean Water Act (and the EPA)
generally treats them the same. n76 This similar treatment of industrial and stormwater discharges is in part a
historical/legal artifact: both types of discharges often occur through "discrete conveyances" and thus fall legally into
the same regulatory category of "point sources." n77 This similar treatment is also the likely result of convenience. The
NPDES system is well-established and has been relatively successful; therefore, sweeping one more type of pipe within
this system leads to the least amount of political backlash and bureaucratic upheaval.

[*206] [SEE FIGURE 1 IN ORIGINAL]

In practice, however, merging the two programs has caused the EPA to force-fit stormwater regulation into the
industrial effluent model. Rather than identifying the obvious differences in the scientific uncertainties between these
two pollution programs and coming up with new approaches that circumvent the added uncertainties that afflict
stormwater, the EPA applies the old NPDES model to stormwater runoff in cookie-cutter fashion. n78 When extending
the NPDES model to stormwater runoff requires adjustments, the EPA reaches for the most obvious analog, without any
apparent awareness of the added information constraints that arise in its modified program.

As Figure 1 shows, the stormwater NPDES program tracks the traditional industrial effluent NPDES program
step-by-step, despite the significant differences between the information constraints that afflict the programs. n79 First,
like its industrial effluent prototype, the stormwater NPDES program lists a number of "covered" sources that are
officially included in the program and expects these sources to self-identify themselves and apply [*207] for a permit.
n80 The EPA's federal stormwater discharge program is divided into two phases that encompass increasingly smaller
sources of stormwater discharges. n81 The first phase - finalized in 1990 - regulates stormwater discharges from ten
types of industrial operations (this includes the entire manufacturing sector), construction occurring on more than five
acres, and medium or large storm sewers in areas that serve more than 100,000 people. n82 The second phase - finalized
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in 1995 - includes smaller municipal storm sewer systems and smaller construction sites (down to one acre). n83 If
these covered sources fail to apply for a permit, they are in violation of the Clean Water Act. n84 Because the sources
are smaller and more diverse, however, the stormwater permit process is far more convoluted and sprawling than the
NPDES program governing industrial effluent - a feature that might prevent some stormwater sources from
understanding their legal obligation to apply for a permit. n85 See Figure 2. n86

[*208] [SEE FIGURE 2 IN ORIGINAL] [*209]

Second, in an attempt to develop a close analog to the numerical effluent requirements in the industrial effluent
NPDES program, stormwater NPDES permits also identify compliance requirements, although these almost always take
the form of site controls and other narrative, rather than numerical requirements. n87 In the stormwater program, each
of the three different types of sources of stormwater discharges - construction, municipal, and industry - are required to
adopt a series of BMPs or the equivalent to minimize the runoff of pollutants on site in order to be in compliance with
the permit system. n88 Because of sampling difficulties, numerical effluent limits for the runoff are the exception rather
than the rule in stormwater permits. n89 Even for degraded waters subject to TMDLs, any added monitoring that might
be required for stormwater runoff may provide only limited information because sampling is restricted to the pollutants
that cause the segment to degrade. n90 Although multiple types of permits are available, in most situations, stormwater
sources avail themselves of a more flexible, "general" permit option. n91 Along with their general permit application,
the discharger submits its Storm Water Pollution Prevention Plan (SWPPP) that identifies sources of pollution on site
and identifies the BMPs that it will install and maintain. n92 In selecting BMPs, the discharger selects from a menu of
options devised by the EPA or, in some cases, the states or locales for their particular facility. n93 For example, the
regulated party will generally identify structural BMPs, such as fences and impoundments that minimize runoff, and
describe how they will be installed. n94 The Plan must also include nonstructural BMPs, like good housekeeping
practices, that require the source to manage the site in a way to minimize the opportunity for pollutants to be exposed to
stormwater runoff. n95 This Plan and the accompanying BMPs constitute the compliance requirements for the
stormwater discharger and is essentially the analog to the numeric effluent limits listed [*210] for industrial effluents
in the Code of Federal Regulations. n96

Third and even more different from the industrial effluent permits is the EPA's struggle to develop an analog for the
vital self-monitoring requirement. In contrast to the end-of-the-pipe monitor installed for sampling industrial effluent,
there is simply no easy or straightforward way to develop a self-monitoring system for sampling stormwater runoff. n97
Rather than depart from the traditional NPDES model and develop some different method for externally measuring
runoff or permittee compliance, the EPA requires facilities to continue to "self-monitor" through periodic onsite
inspections that are documented in the companies' onsite records. n98 Typically, general stormwater discharge permits
do not require any quantitative monitoring of runoff to test the effectiveness of site controls. n99 Instead, only a subset
of dischargers are actually required to take samples and an even smaller subset of those sources must actually take
quantitative samples (as opposed to visual samples); moreover, as described in detail below, the permittee enjoys
discretion in when and how to sample. n100

B. Implementation of the Stormwater Discharge Program: Running Face-first into the Information Constraints

On its face, the extension of the industrial effluent NPDES permit system to stormwater sources is a logical one: Like
an operating industry, the stormwater source must "do their best" to minimize the runoff of pollutants into drains and
self-monitor their own compliance with these "do your best [management practices]" commitments. n101 But under the
surface, there are dramatic differences between these two parallel permit systems, especially with regard to the
information available to regulators who oversee compliance. Under the traditional NPDES permit system, the regulator
overcomes the regulated party's superior access to information by specifying the regulatory requirements with precision
and requiring the source to install monitors that take samples at regular intervals. n102 Although some cheating still
takes place, this system overcomes asymmetrical information problems with respect to compliance by instituting a
monitoring [*211] or oversight system that provides almost no operator discretion. n103
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Stormwater permits attempt to adopt similar requirements in keeping with the NPDES prototype, but the added
scientific uncertainties of stormwater runoff do not allow for easy analogs. As a result, there are three vital differences
in implementation of the stormwater NPDES program that leave much superior information, and hence compliance
discretion with the discharger. First, unlike industrial pipes that carry wastes from their factories out to receiving waters,
the physical presence of covered stormwater discharge sources is less visible or obvious. Thus, particularly for some
industrial and construction sources, if a stormwater source does not self-report and apply for a permit, the probability of
detecting it is much lower than the traditional NPDES permit system. The second major difference is the permittee's
role in selecting the "do your best" compliance requirements. n104 The selection of BMPs and their embodiment in a
larger pollution prevention plan can introduce ambiguity into the requirements if the permittee is clever about drafting
the requirements in general terms. Third and most importantly, there are only loose self-monitoring requirements and
these leave the source with considerable discretion. n105 This exacerbates the problems of asymmetrical information
involved in the already ambiguous compliance requirements, leaving the regulator even more handicapped in ensuring
compliance and the regulated source less concerned about the possibility of meaningful enforcement. Each of these
challenges is elaborated in detail below.

1. Identifying Stormwater Sources in Need of Permitting

Both the NPDES industrial and stormwater programs depend on the regulated party to self-report their existence and
apply for a permit. n106 The failure of sources to self-identify has been a problem that has plagued industrial effluent
regulation; however, the problem may be far worse for some stormwater sources, particularly from industrial and
construction sites that can be more obscure. As long as there is a low probability of regulators identifying and catching
stormwater sources compared to sources of industrial effluent, then compliance with the stormwater NPDES program
can be expected to be lower than compliance with the industrial NPDES program. For a number of stormwater sources -
construction being the most notorious - one can expect [*212] a great deal of slippage to occur between those sources
who should be covered by a permit and those who actually make the effort to apply.

Evidence suggests that many industrial and construction stormwater sources are failing to self-report and hence
remain unpermitted and unregulated. n107 In Maine, less than twenty percent of the stormwater sources that fall within
the regulatory jurisdiction of the federal stormwater program actually applied for permits before 2005 - more than a
decade after the federal regulations were promulgated. n108 Yet there is no record of enforcement action taken by
Maine against the unpermitted sources during that interim period. n109 Indeed, in the one enforcement action brought
by citizens in Maine for an unpermitted discharge, the source claimed ignorance of the stormwater program. n110 In
Washington, the state Department of Ecology speculates that between ten and twenty-five percent of all businesses
covered by the federal stormwater permit program are actually permitted. n111

In response to this problem, the EPA appears to be targeting enforcement against stormwater sources that do not
have permits. In several cases, the EPA pursued regulated industries that failed to apply for stormwater permits. n112
The EPA has also brought enforcement actions against at least three construction companies for failing to apply for a
stormwater permit for their construction runoff. n113 Such enforcement actions help to make the stormwater program
more visible and give the appearance of a higher probability of enforcement associated with non-compliance.
Nevertheless, the non-intuitive features of needing a permit to discharge stormwater, coupled with a rational perception
of a low probability of being caught, likely encourage some [*213] sources to fail to enter the system at all.

2. Prescribing Compliance requirements

In contrast to the numerical limits listed in the Code of Federal Regulations for industrial effluent, stormwater sources
design their own pollution plan for minimizing pollutants in their stormwater runoff. n114 This involves two steps, both
of which can involve significant amounts of discretion that favor the regulated party.

First, the source must evaluate the site for problematic pollutants; but where the regulated party does not have
specific knowledge or data, they need only offer "estimates" and "predictions" of the types of pollutants that might be
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present at the site. n115 See Figure 3. These requirements are unlikely to lead regulated parties to rise to the occasion of
conducting a rigorous site assessment. Instead, these types of nebulous informational demands leave regulated parties
with incentives to avoid expensive sampling that will only have the potential to increase their compliance obligations.
With the exception of visible features, the deferential site investigation requirements, paired with the parties'
asymmetrical access to information, allow them to describe site conditions in ways that largely escape accountability.
Given this discretion, ignorance regarding the site conditions will generally be bliss.

[*214] [SEE FIGURE 3 IN ORIGINAL]

Second, sources must then develop a pollution prevention plan that best accomplishes reductions in pollutant loads at
that particular site, a role that again allows them to capitalize on their asymmetric information. n116 See Figure 4. In
this setting, a rational actor can be expected to choose BMPs and develop a pollution prevention plan that is as
inexpensive as possible with the lowest amount of maintenance and oversight, rather than a plan that is especially
effective at reducing polluted runoff. Despite the EPA's instructions to consider a laundry list of considerations that will
help the facility settle on the most effective pollution plan, n117 regulated parties are likely to look harder at the cost
side [*215] of the ledger in determining how to design their compliance obligations. Indeed, there are no obvious
benefits or extra credit for particularly vigorous or effective plans. Unless the source can figure out a way to eliminate
all pollutant threats and be eligible for a "no exposure" waiver, n118 their extra effort will be unrewarded and
unnoticed. In such a setting, doing the bare minimum is the most rational response.

[SEE FIGURE 4 IN ORIGINAL]

[*216] In developing the terms of their pollution prevention plan, rational facilities are more likely to develop
ambiguous compliance requirements that leave them with discretion in determining compliance. n119 Rather than
require sampling and measurements of pollutants on-site, "routine" or "regularly scheduled" visual inspections will be
preferred. n120 These types of wishy-washy standards allow regulated parties to argue that they are in compliance in the
unlikely event that the one regulator in the state assigned to stormwater runoff actually conducts a site investigation.
n121

The EPA does not anticipate or make much effort to curb this rational choice behavior by sources to maximize their
compliance discretion. Instead, the EPA describes many of the permit requirements in general terms that afford even
greater discretion to regulated parties. For example, the EPA commands the regulated party to "implement any
additional BMPs that are economically reasonable and appropriate in light of current industry practice, and are
necessary to eliminate or reduce pollutants in ... stormwater discharges." n122 In instructing dischargers on the trigger
events that require them to update their pollution plans, the EPA similarly provides "loophole" terms that allow many
sources to escape this responsibility simply by interpreting the ambiguous terms broadly:

You must review, and amend your SWPPP as appropriate whenever there is: construction or a change in design,
operation or maintenance at your facility such that these situations have a significant impact on the discharge, or
potential for discharge, of pollutants from your facility; [or] whenever your routine inspection or compliance evaluation
determines deficiencies in your BMPs ... . n123

Perhaps to make its requirement nevertheless appear rigid, the EPA then demands that these modifications to
SWPPPs "must be made within 14 calendar days after discovery, observation or event requiring a SWPPP
modification." n124 So the facility has relatively free reign - aside from obvious disasters - to decide [*217] when to
update the plan, but once it makes this decision to update, it must do so in fourteen days.

The extent of regulator oversight in reviewing these pollution plans is also likely to vary tremendously, providing
still more room for permittee discretion in locales where regulatory review is limited. n125 In states or locales where the
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interest or administrative resources are low, the regulator is likely to only review the facial adequacy of the plan and not
conduct a corresponding site investigation. n126 Therefore, if problems are not addressed by the facility in their plan,
pollution problems may never be redressed or caught at all by the EPA, state, or local agencies. Due to the source's
asymmetrical information in preparing the plan, a regulator is substantially handicapped in ensuring that the plan
captures the "best" that the source can do in terms of management practices.

Allowing regulated parties who enjoy private advantages in accessing information to both identify the problems
and implement what they believe is the best solution, without clear external measures of accountability, erects a
regulatory system that creates perverse incentives for ignorance and keeps regulated parties largely unaccountable to
regulators and the public. Only regulated parties will know if the potential sources of pollution on their facility have
been adequately identified. n127 Only they will know whether the plan provides the best way to address these problems,
and they will have far more access to information to determine their own compliance with the plan. Finally, to the
extent that there is much discretion in determining compliance, they will enjoy the role of arbiter.

Conversely, if the regulated party invests resources measuring pollutant loads on their property, they are creating a
paper trail that puts them at risk of greater regulation. Under the EPA's regulations, a regulated party "must provide a
summary of existing stormwater discharge sampling data previously taken at [its] facility," but if there are no data or
sampling efforts, then [*218] the facility is off the hook. n128 Quantitative measures can be incriminating, particularly
in a regulatory setting where the regulator is willing to settle for estimates. Real data documenting problems provides
regulators with evidence that there may be problematic sources of pollutants in stormwater runoff, leading them to insist
on more controls than for a comparable, unsampled site. n129

3. Ensuring Compliance

The regulated party is also responsible for self-monitoring its compliance. n130 But unlike the NPDES program where
there are quantitative measures of compliance, the self-inspections and self-monitoring requirements are general and
leave much greater discretion that favor the regulated party. n131

As part of their pollution plan, all stormwater sources are required to self-inspect their facilities, n132 but like the
discretion afforded to them in most other aspects of devising these plans, the inspection requirements are also
ambiguous and quite deferential. n133 See Figure 5. Sources are required to keep records of the inspections, but this
appears to be the outer limit of their accountability for these inspections. n134 Short of having a compliance officer visit
the site, there is effectively no way to ensure that the regulated party is complying with their BMPs and other regulatory
requirements in a rigorous way. n135 As a result, in the current design of the stormwater program, a regulated source
can do a poor job implementing BMPs without much, if any, accountability. For example, if a source is supposed to
build a silt-fence as required by their pollution prevention plan, there is little to keep them from building one that meets
only the minimum requirements. During the ensuing years as the fence deteriorates, the fact that it is still standing might
be counted by the source as adequate for purposes of complying with its stormwater pollution prevention plan. n136

[*219] [SEE FIGURE 5 IN ORIGINAL]

Federal regulations do supplement these self-inspections with sampling requirements for a subset of sources, yet even
these more data-driven requirements still leave regulated parties with some discretion. n137 Most industrial facilities,
for example, are required to conduct a visual inspection of a grab sample of their stormwater runoff on a quarterly basis
and describe the visual appearance of the sample in a document that is kept on file at the site. n138 Certainly, a visual
sample is better than nothing, but the requirement not only allows the source some discretion in determining how and
when to take the sample (explained below), but also discretion in how to describe the sample. n139 A smaller list of
facilities must actually quantitatively sample listed pollutants in their stormwater runoff on a quarterly basis. n140 Yet
while the EPA's sampling guidelines specify that these [*220] samples should be taken within thirty minutes after the
storm begins, and only if it is the first storm in three days, that is the limit of the restrictions governing sampling. n141
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The owner's personnel determines which storm they will use for their monitoring requirement and at which point during
that first half-hour to take the grab sample. n142 This is not to suggest that owners will cheat. However, the guidelines -
in some cases by necessity - provide sources with relatively wide bounds for conducting this sampling. n143 If the
owners have an interest in measuring only low pollutant levels in their samples, these guidelines provide them the
discretion to cherry-pick storms and, to some extent, times during which to collect the sample during a storm. n144
Although municipalities are required to do more extensive sampling of runoff and enjoy less sampling discretion, n145
even municipalities are allowed to select what they believe are their most representative outfalls for purposes of
monitoring pollutant loads.

Even in cases where the party reports high pollution loads in these quarterly samples, the source is generally
required only to use its discretion to amend its plan to do better. n146 Given the enormous variability in storms and
stormwater runoff concentrations, even within the first thirty minutes of any storm event, it is no wonder the EPA shies
away from attaching serious consequences to the results of an annual or even a quarterly grab sample of stormwater. At
the same time, however, the lack of real consequences that flow from high pollutant loads transforms the already weak
program into little more than a paper tiger. At the end of the day, sources only need to document the steps and
requirements they have taken to comply with the guidelines, rather than employ rigorous or innovative improvements to
the site that actually succeed in minimizing pollutant runoff in storm flows. n147

Making matters worse, there appears to be very limited regulatory resources; for example, in Oregon, there is only
one inspector to oversee compliance with the stormwater program. n148 [*221] And yet even with considerable
regulatory resources dedicated to stormwater source inspections, it is not clear how well inspectors could independently
assess compliance with the permit requirements. For example, some of the plan's requirements will specify "good
housekeeping" practices that should take place routinely at the facility from day-to-day. n149 Whether or how well
these practices are followed cannot be assessed in a single inspection. While a particularly non-compliant facility might
be apparent from a brief, one-shot visual inspection, a facility that is mildly sloppy, or at least has periods during which
it is not careful, can escape detection on one of these pre-announced audits. Facilities also know best the pollutants they
generate and how or whether those pollutants might make contact with stormwater. Inspectors might be able to notice
some of these problems, but because they do not have the same level of information about the operations of the facility,
they can be expected to miss some problems.

A final compliance concern - which goes both to the facility's incentives to be in compliance as well as to the
realities of enforcement in terms of the probability of being caught in violation - is the seeming impossibility of using
citizen suits to enforce stormwater permit requirements. To the extent that states and locales do not oversee stormwater
permit programs with vigor, citizens may be the only realistic hope of providing some meaningful enforcement to the
program. Citizens have, in fact, sued facilities for unpermitted stormwater discharges: n150 this is a straightforward
process because citizens need only verify that the facility is covered and lacks a permit. n151 Overseeing facility
compliance with stormwater permit requirements is a different story, however, and citizens are stymied at this stage of
ensuring facility compliance. Citizens can access a facility's pollution prevention plan, but only if they request the plan
from the facility in writing. n152 Moreover, the facility is given the authority to make a determination - apparently
without regulator oversight - of whether the plan contains confidential business information and thus cannot be
disclosed to citizens. n153 But, even if the facility [*222] sends the plan to the citizens, it will be nearly impossible for
them to independently assess whether the facility is in compliance unless the citizens station telescopes, conduct air
surveillance of the site, or are allowed to access the facility's records of its own self-inspections. n154 Moreover, to the
extent that the stormwater outfalls are on the facility's property, citizens might not be able to conduct their own
sampling without trespassing. In any event, and as mentioned above, the permit requirements are so flexible that an
arguably large range of activities with tremendously variable impacts on water quality are allowed under existing permit
requirements. Thus, renting telescopes would not be worth the trouble because the facility could likely argue that its
small eroding impoundment basin is nevertheless a functioning basin as that term is specified in the general menu of
BMPs. In most cases, then, the disputes will ultimately devolve to arguments about whether the facility has complied
with the minimum recordkeeping requirements in these settings, the facility will not only have private information to
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assist them in defending their compliance, but may be able to deprive the citizens of standing if they can amend their
records after the fact. n155

III. Reform

The federal stormwater NPDES program is a disappointment. Despite its extravagant wrappings, underneath the links,
guidance documents, and studies is a program that is designed in a way that does not seem cognizant of existing
information problems and that could exacerbate the tendency of owners to keep information to themselves.

Reforming this program requires acknowledging the unique information constraints that afflict it. Such a reform
does not require scrapping the existing program, but would involve designing and implementing controls in ways that
confront and overcome some of the existing asymmetries in information.

In this section, three possibilities for reform - some more promising than others - are considered.

A. The Role of State and Local Governments

Because it requires controls on land use, the EPA's stormwater discharge program strikes at a target that is traditionally
[*223] within the province of state and even more likely local government regulation. n156 Indeed, it is possible that
part of the reason for the EPA's loosely structured permit program is its concern about intruding on the province of state
and local governments, particularly given their superior expertise in regulating land use practices.

In theory, it is perfectly plausible that some state and local governments will step into the void and overcome some
of the information problems built into the design of the federal stormwater discharge program. If local or state
governments required mandatory monitoring or more rigorous and less ambiguous BMPs, they would make
considerable progress in developing a more successful stormwater control program. In fact, some states and locales
have instituted programs that take these steps and began to confront and overcome the problems of asymmetrical and
uncertain information more directly. For example, California appears to lead all other states in aggressive stormwater
discharge programs, including implementing greatly expanded monitoring requirements. n157 Municipalities are also
blazing new trails. n158 Notably, Stafford, New Jersey uses innovative municipal stormwater systems that filter the
runoff before discharging it back into aquifers. n159 Another town in Michigan is developing cutting-edge techniques
for tracking illicit connections into the municipal stormwater system. n160

Despite these bursts of enthusiasm, most state, local governments and business communities have not been
receptive to regulating stormwater discharges; therefore, it is unlikely that they will take action to repair the EPA's
failing federal program. n161 [*224] Because they involve some expense, stormwater discharge requirements can
increase resident taxes, n162 anger businesses, n163 and strain already busy regulatory staff. n164 The dearth of
scientific evidence connecting stormwater controls with water quality improvements makes implementation of these
programs seem even less compelling. The president of a builders' league in New Jersey quipped that: "there's no
scientific background for these regulations ... They seem to be into junk science." n165 In any event, a fair number of
states have already passed "no more stringent" laws which legislatively preclude them from taking added actions to
improve on the federal stormwater program, even if they had the will to do so. n166 Local and state government
disinterest in stormwater discharge regulation thus helps to explain why there are many stormwater sources out of
compliance with the stormwater discharge permit program, at least in the few states that have gone on record. n167

Interestingly, for at least some of the states and localities that have taken leadership roles in repairing the federal
stormwater program, there appears to be particularly compelling water quality benefits that accrue to them that might
not be available to other states or locales. Innovations in recharging municipal stormwater takes place in a New Jersey
town that is adjacent to a recreational bay that was suffering from poor water quality. n168 "Sewer sleuths" traced illicit
connections in a town that was attempting to transform its adjacent, degraded river into a water body fit for fishing and
swimming. n169 California and cities like [*225] San Diego, Newport Beach, and Santa Monica enjoy a great deal of
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tourism from their ocean frontage, making their extra efforts to control water quality largely selfish. The energies
dedicated to the stormwater program by state and local governments in the aggregate, in fact, might actually be loosely
correlated with localized rewards from cleaner water quality. When a state or locality does not derive direct or
immediate benefits from investing resources in stormwater discharge reduction, they might be less inclined to
implement an innovative stormwater program.

Despite the substantial role they could play in correcting the federal program's insensitivity to the science
constraints, many states and locales do not appear to be eager to implement the stormwater discharge programs, much
less make it more stringent and enforceable. This lack of enthusiasm also makes sense in rational choice terms.
Stormwater discharge regulation is costly and politically unpopular. n170 If the benefits of stormwater controls are not
going to materialize in waters close to or of value to the urban area, then the costs of the program from locality's
standpoint are likely to outweigh its benefits. In fact, in some cases an upstream town's efforts might be perceived as
benefiting only downstream neighbors who might attract away its taxpayers with lower stormwater regulation and/or a
higher water quality. n171

What is not clear is the extent to which the current federal program actually serves as a roadblock to innovative
approaches at the state or local level. The elaborate paper requirements for stormwater discharge permits create an
infrastructure that may ultimately displace - both in terms of effort and framing the problem - other approaches to
stormwater discharge control. Indeed, the tendency of an elaborate but failed federal program to effectively preempt
state innovation is a familiar problem with the Clean Water Act: it has also been raised as a problem with the EPA's
obsessively methodological TMDL program. n172

Moreover, by developing such a poor federal template for stormwater discharge regulation, the EPA may also be
setting up those governments that do attempt to innovate for untoward political pressure. San Diego has already been
singled out by its business community who argued that the county's more rigorous [*226] implementation of the
stormwater discharge permit program violated federal law because it exceeded federal standards. n173 Although they
lost their lawsuit against the County of San Diego, n174 undoubtedly these businesses' discontent continues in the form
of political pressure on elected officials and others responsible for implementing the stormwater program. Finally, it is
possible that the extensive paper requirements give the federal program the illusion of providing a comprehensive
solution to stormwater runoff problems. This regulatory mirage carries the potential to mislead the public and reduce the
urgency of introducing more effective approaches to stormwater discharge controls.

B. Mandatory, Systematic Monitoring

Given the strong asymmetries in information that the regulated facilities enjoy under the stormwater regulatory
program, a rigorous water quality monitoring system that assesses the facilities' real progress in reducing stormwater
discharges would be enormously beneficial, if not vital, to make the program work. n175 As described in Part II, the
current federal stormwater program not only fails to require meaningful monitoring, but may actually provide
disincentives for sources to conduct rigorous monitoring on their own.

Holding stormwater sources accountable for the objective results of their stormwater control efforts evidenced in
monitoring results, rather than their largely unenforceable plans, should begin to overcome at least some of the
problems of asymmetric information. Indeed, monitoring may provide the only way to overcome these information
asymmetries. The monitoring approach also mimics the successful approach taken in the traditional NPDES program
governing industrial effluent. Finally, monitoring could also be used to establish "default goals" that help define the
types of stormwater discharge improvements that must take place in the future, while leaving it to individual sources to
develop the best ways to meet these challenges. n176 Conversely, if monitoring reveals that pollutants in stormwater
runoff from a source or cluster of sources are insignificant, then these sources might be expected to implement only a
basic, visible type of [*227] structural BMP with no requirements for paperwork or self-inspections.

However, given the added scientific uncertainties that accompany the sampling of runoff, creating a meaningful
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monitoring system for stormwater discharges will not be easy. The variability of loadings in stormwater produce ample
room for missing "upsets" of pollutants as well as unrepresentative hits of large concentrations of pollutants that give
false positives. n177 Unlike the NPDES industrial effluent program, which can involve the installation of
end-of-the-pipe monitors that take samples at regular intervals, stormwater discharges occur predominantly during
storm events and these monitors will not be able to sample runoff continuously or even at regular intervals. n178
Nevertheless, with careful design, monitoring can provide valuable insight about water quality loadings from nonpoint
sources - and particularly stormwater discharges - and will help isolate the worst problems in a water body. n179

Fortunately, the mistakes made by the current stormwater discharge systems are instructive in establishing this
more comprehensive monitoring system. In contrast to the current federal stormwater discharge program that defers any
monitoring activity to the regulated parties, all monitoring should be done by a governmental agency, whether it be
local, state, or federal. Creating this centralized and unbiased monitoring system provides a number of benefits. First, it
allows a group of experts to develop a systematic monitoring plan that gets the most information for its investment.
Sampling locations, for example, could shift: as one contributor is identified and its discharges reduced, the monitoring
could shift to other troubled locales. Second, replacing regulated parties' unsupervised "visual" samples and sporadic
grab samples of stormwater discharge with a sampling plan developed and implemented by the technical staff of an
agency is bound to improve the reliability of sampling. At least one study indicates that composite sampling (taking
multiple samples over time) is far superior to grab samples in characterizing stormwater discharges; yet this more
expensive and sophisticated monitoring technique is best implemented by a trained team of scientists. n180 Major
sources of bias and incompetence, which are [*228] especially expected in the difficult job of monitoring runoff, can
also be minimized when technical agency staff conducts the sampling. Finally, economies of scale will reduce the cost
of this sampling since the lab and the person doing the sampling can do it more efficiently when they do it in "bulk."

In developing a monitoring program, samples should be taken of the stormwater discharge as well as the receiving
waters. n181 Together these different sampling efforts provide a relatively robust view of discharge contributions and a
basis for imposing greater controls on some facilities and lesser controls on others. Due to the residual uncertainties in
analyzing the samples - for example, determining the largest sources of pollutant loadings and what added measures
might be necessary - government regulators and scientists would also need to be employed to conduct a rigorous
analysis of the sampling results. This analysis should then lead to added, government-specified controls, including
requiring the stormwater to be treated if the loading from one or more stormwater sources continues to be high. The
costs of this government-sponsored sampling and analysis could be passed off in the price of a stormwater discharge
permit.

Comprehensive monitoring would not be a complete replacement for the current NPDES system, but would provide
a vital supplement to ensuring the enforceability of existing BMP requirements. Because of the variability in runoff,
monitoring will have large sources of error and periodic samples will not be able to provide a definitive measure of
stormwater pollutant loads. n182 Thus, even with a reliable monitoring program, stormwater discharge permittees will
still need to go on record that they are educated about stormwater controls and identify the controls they have put in
place on site to minimize pollution runoff through stormwater. But in contrast to the current system, the permitees will
do so knowing that there is now an external check on their compliance with BMPs and an incentive to make them truly
effective.

Implementing a full-scale monitoring program in response to the difficulties involved in overseeing stormwater
discharges would also begin to redress a larger problem that has generally [*229] plagued the Clean Water Act. In part,
because of the NPDES's success in circumventing the need for science in setting effluent standards, there has been less
attention paid to water quality monitoring. n183 Water quality monitoring is not even technically required by the Clean
Water Act. n184 Indeed, if anything, the burdensome features of the federal TMDL program - which apply when water
quality monitoring reveals that the waters are degraded - may provide perverse incentives for states and localities to
remain blissfully ignorant about the state of their waters. n185 Learning that a water body is polluted only increases
conflicts between the environmentally-minded public and regulated parties - conflicts that elected officials are likely to
dodge. Inept and nonexistent monitoring provides the recipe for keeping these bothersome water quality problems off
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the political radar.

Given the continued apathy in water quality monitoring, the demand for such a comprehensive monitoring program
would need to be a federal requirement. One clear lesson that emerges from the thirty-plus years of implementation of
the Clean Water Act is that states and locales will not conduct rigorous water quality monitoring without prodding.
n186 Moreover, the uneven quality of the monitoring that is done suggests that some standard federal prescriptions for
monitoring are needed. n187 The federal program could also identify the costs of such a monitoring program and
suggest how the costs could be rolled over into permit fees. Indeed, to the extent that permit fees of existing stormwater
sources provide some of the financial support for a monitoring system, it would make the states and locales more
inclined to identify unpermitted sources and bring them into the system.

[*230]

C. Revitalizing Multi-Media Regulation

When considering stormwater discharge program reform, it is easy to be swept away by the narrow, bureaucratic
framing of the problem that targets regulation only of those with immediate control over the problematic pollutants,
namely the owners or users of the land or storm drains. This framing is justified and appropriate for regulatory
purposes, but it is not the only framing possible and should not be the sole approach to stormwater controls or water
quality improvements.

Stepping back, it is evident that several of the major "problem" sources of pollutants in stormwater runoff are
widespread products and activities, some of which can be regulated further upstream at the point of manufacture.
Regulating products at their point of manufacture also has the enormous advantage of circumventing asymmetrical
information problems, as well as the uncertainties in measuring stormwater sources' contributions to runoff pollution. If
problematic sources of pollution are eliminated entirely, e.g., by banning them, then at least those sources of pollution
are no longer in need of monitoring or BMPs. Indeed, such an approach capitalizes on the information that science is
able to provide - namely the types of products and activities that result in the highest loadings of pollutants nationwide.

One of the most significant products that introduces pollutants through stormwater runoff is the motor vehicle.
n188 Vehicle emissions include particulates and gases that ultimately deposit on the land in the form of highly toxic
metals and complex hydrocarbons, like polyaromatic hydrocarbons (PAHs). n189 Vehicle exhaust accounts for a
significant portion of these pollutants that enter receiving waters in the form of runoff. n190

Stormwater pollution alone might not provide an adequate impetus to ban or substantially regulate the emissions
from motor vehicles, but at the very least, it should be another reason to encourage the development of Low and Zero
Emissions Vehicles (LEVs and ZEVs). Since auto emissions have their greatest negative impact on the ability of
localities to meet Clean Air Act requirements, there has already been considerable effort dedicated to encourage the
development of these LEVs and ZEVs, particularly in California. n191 Yet it appears that water quality concerns are not
currently included in the motivation to develop [*231] this LEV and ZEV technology. n192 If water quality concerns
were better publicized, they might provide even more momentum to encourage the development of these vehicles. n193
Beyond subsidizing the development and mass marketing of these vehicles, the federal government could encourage
urban areas to develop incentives for ZEV use in order to reduce stormwater pollutants. It is too early to sketch out what
these incentive programs might look like. For example, an incentive program may provide greater federal subsidization
of municipal sewage treatment plants with greater ZEV use in the urban corridor or reduced water quality monitoring
requirements for municipalities with greater ZEV fleets. But the link between changing over to LEVs and ZEVs and
reduced pollutant loadings is sufficiently powerful n194 that it could be included in a rigorous stormwater discharge
program.

Other products that are repeat contributors to stormwater discharges could also be controlled at the manufacturing
stage, most likely through the Toxic Substances Control Act (TSCA). n195 Asphalt sealants, for example, can account
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for some of the toxins in stormwater runoff: the discovery of the demise of an endangered species in Barton Springs in
Austin, Texas was ultimately linked to a toxin released from the sealant applied to an asphalt parking lot uphill from the
Springs. n196 Currently there is effectively no meaningful regulatory oversight of these types of products that leach
dangerous toxins into bodies of water. Under the TSCA, the EPA generally treats all products the same and does little
multi-media analysis to target products that pose particularly significant national risks for air or water. n197 There is
nothing precluding the EPA from developing this type of rigor in its implementation of TSCA. The EPA's authority to
prioritize and target products that increase pollutants in runoff - both for added testing and regulation - is clear from the
broad language [*232] of the statute. n198

As a result, a second multi-media initiative would be for the EPA to identify the types of products - like asphalt
sealants - that produce widespread sources of dangerous toxins that leach into waters either as nonpoint pollution or
through stormwater discharges - and investigate and potentially regulate them at the site of manufacture. The EPA could
require the manufacturers to test these products in terms of their leaching potential and require warnings on the products
that alert buyers or even local or state officials as to their elevated toxicity, particularly relative to other types of asphalt
sealants that prove less toxic. States or locales, in turn, might decide to ban or tax the more toxic products.

IV. Conclusion

Proper design of an environmental regulatory system requires attention to the entrenched limitations in scientific and
technical information that are needed to define and redress the problem. Information asymmetries can also be especially
problematic in developing enforceable regulatory requirements.

Unfortunately, the federal stormwater permit program fails to take these information constraints into account.
Instead, it reflexively maps the regulation of stormwater discharges onto the NPDES program, which was designed to
regulate pollutants in industrial effluent. Because of the program's failure to accommodate the new, added uncertainties
related to stormwater, the effort to force-fit stormwater regulation into the existing permit model runs the risk of
transforming a very successful model program for industrial effluent into an entirely unsuccessful program for
stormwater runoff.

We can do better. External, comprehensive monitoring of waters is long overdue, as are more rigorous controls of
pervasive sources of water pollution, like automobile exhaust and asphalt sealants. If we are to make real, meaningful
progress on reducing pollutants from stormwater discharge, these and other innovative programs that identify and work
around information constraints are essential.

Legal Topics:

For related research and practice materials, see the following legal topics:
Environmental LawWater QualityClean Water ActDischarge PermitsGeneral PermitsEnvironmental LawWater
QualityClean Water ActDischarge PermitsStorm Water DischargesEnvironmental LawWater QualityClean Water
ActRecordkeeping & Reporting

FOOTNOTES:

n1. See EPA, National Pollution Discharge Elimination System (NPDES),
http://cfpub.epa.gov/npdes/home.cfm?program_id=6 (last visited Feb. 6, 2006).
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n2. See, e.g., EPA, EPA 833-R-96-008, Overview of the Stormwater Program (June 1996), available at
http://www.epa.gov/npdes/pubs/owm0195.pdf [hereinafter EPA, Overview of the Stormwater Program].

n3. EPA, National Pollution Discharge Elimination System (NPDES), Proposed 2006 MSGP, available at
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